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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of the calcium carbonate used 
as a bulking agent, a reinforcing agent, etc. in various industrial fields, especially a needlelike particle 
calcium carbonate. 
[0002] 

[Description of the Prior Art] A calcium carbonate is divided roughly into the whiting which ground the 
limestone mechanically, and the synthetic calcium carbonate compounded by the chemical method. 
Whiting is obtained as an indeterminate form particle and the particle size is prepared by the target size 
by trituration and the classification. 

[0003] As a process of a synthetic calcium carbonate, there is the "liquid-liquid" "liquid-gas" method 
with a method, and the "liquid-gas" method is mainly carried out industrially in Japan. 
[0004] The "liquid-gas" method has a typical method of making carbon dioxide gas blow in and react to 
a calcium-hydroxide slurry, and various particle size and the calcium carbonate of a configuration are 
developed by controlling reaction conditions, such as a kind of the concentration of a calcium-hydroxide 
slurry, reaction temperature, the reaction method, and additive, and existence. 

[0005] This invention persons reported that the needlelike particle calcium carbonate of the major axis 
of 5-100 micrometers and about 0.2-5 micrometers of minor axes was obtained by the "liquid-gas" 
method by pouring calcium-hydroxide solution into underwater [ into which carbon dioxide gas is 
blown ] previously (JP,62-278123,A). 

[0006] On the other hand, a "liquid-liquid" method makes the solutions (sodium-carbonate solution, 
ammonium-carbonate solution, etc.) containing a carbonate ion, and the solutions (calcium chloride 
solution, calcium-acetate solution, etc.) of a lime compound mainly react, and obtains a calcium- 
carbonate particle, and the process of a calcium-carbonate crystal with 2-3 micrometers [ of minor axes ] 
and a major axis of 30-60 micrometers is indicated by JP,59-203728,A. 
[0007] 

[Problem(s) to be Solved by the Invention] this invention aims at manufacturing a needlelike particle 
calcium carbonate for high productivity by the "liquid-gas" method for using carbon dioxide gas. 
[0008] 

[Means for Solving the Problem] After the generation method of the needlelike particle calcium 
carbonate of this invention adds 1 / 2 - 2/3-mol sodium aluminate to one mol of calcium hydr oxides to a 
calcium-hydroxide slurry, it is characterized by making it react at carbon dioxide gas and the ' 
temperature of 50 degrees C or more. ' 
[0009] 

[Example] In this invention, after adding a sodium aluminate to a calcium-hydroxide slurry, carbon 
dioxide gas is blown. A sodium aluminate needs to carry out 1 / 2 - 2/3-mol (0.5-0.67 mols) addition to 
one mol of calcium hydroxides. If the addition of a sodium aluminate separates from the above- 
mentioned range, the rate mixed [ calcite / of a cube form ] will increase so that the below-mentioned 
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examples 1 and 2 of comparison may see. 

[0010] In this invention, it is required to react by heating preferably 50 degrees C or more of calcium- 
hydroxide slurries at 60 degrees C or more, and blowing carbon dioxide gas. Although there is no 
inclination which the calcite of a cube form mixes, an aspect ratio becomes small and it becomes 
impossible to maintain the shape of a needle so that the example 3 of comparison may see if this 
temperature is too low. 

[001 1] Carbon dioxide gas may also blow only carbon dioxide gas, and may also blow it as mixed gas 
containing carbon dioxide gas. By the above-mentioned reaction, the needlelike calcium-carbonate 
particle of the major axis of 4-50 micrometers and about 0.2-3 micrometers of minor axes generates. 
[0012] 

[Effect of the Invention] According to this invention, a needlelike calcium-carbonate particle is simply 
obtained by only a suitable amount's adding a sodium aluminate to a calcium-hydroxide slurry as an 
additive, and blowing carbon dioxide gas at suitable temperature. 

[0013] And since the productivity of dozens times or more is acquired by above-mentioned JP,62- 
278 123, A compared with the method of a publication and this method can realize a large cost cut, it can 
expect use for wide range uses, such as a synthetic-resin constituent, a paint, and ink, and its expansion. 
[0014] 
[Example] 

0.25 mols of sodium aluminates are added to 21. (0.25 mols/(l.)) of example 1 calcium-hydroxide 
slurries, and it agitates at 22 degrees C for 1 hour. Agitating, carbon dioxide gas (about 0.11. / min) is 
blown for 2 hours, and is made to react after heating this at 80-85 degrees C. A product is .washed with 
water, filtration dehydration is carried out with a filter, it dries at about 100 degrees C using electric 
drying apparatus, and the needlelike particle calcium carbonate of sample No.l is obtained. 
[0015] The observation photograph by SEM (scanning electron microscope) of sample No. 1 is shown in 
drawing 1 . The scale under a photograph expresses full-scale 20micrometer and 2 micrometers of one 
graduation. Moreover, it is shown that drawing 8 is the X diffraction pattern of sample No. 1, and is 
mainly an aragonite crystal. 

[0016] The measurement conditions of an X diffraction are as follows (altogether common to the 
following examples). 

target: -- Cu filter: ~ nickel voltage / current: - 30kV / 15mA full-scale: — 2000CpsTime 
Const. :lsecScan. Speed:2 degrees/, and minChart Speed:20mm/minDiv. Slit:ldegreeRec. 
Slit:0.2mmScatt. Slit: - 1 degree [0017] 0.2 mols of sodium aluminates are added to 21. (0.25 mols/(l.)) 
of example of comparison 1 calcium-hydroxide slurries, and it agitates at 22 degrees C for 1 hour. 
Agitating, carbon dioxide gas (about 0. 11. / min) is blown for 2 hours, and is made to react after heating 
this at 80-85 degrees C. Hereafter, the calcium -carbonate particle of sample No.2 is obtained like an 
example 1. 

[0018] The observation photograph by SEM of sample No.2 is shown in drawing 2 . The scale under a 
photograph expresses full-scale 20micrometer and 2 micrometers of one graduation. Moreover, drawing 
9 is the X diffraction pattern of sample No.2, and it is shown that the peak of a calcite is strong. 
[0019] 0.33 mols of sodium aluminates are added to 21. (0.25 mols/(l.)) of example 2 calcium-hydroxide 
slurries, and it agitates at 22 degrees C for 1 hour. Agitating, carbon dioxide gas (about 0.11. / min) is 
blown for 2 hours, and is made to react after heating this at 80-85 degrees C. Hereafter, the needlelike 
particle calcium carbonate of sample No. 3 is obtained like an example 1. 

[0020] The observation photograph by SEM of sample No. 3 is shown in drawing 3 . The scale under a 
photograph expresses full-scale 20micrometer and 2 micrometers of one graduation. Moreover, it is 
shown that drawing 10 is the X diffraction pattern of sample No.3, and is mainly an aragonite crystal. 
[0021] 0.4 mols of sodium aluminates are added to 21. (0.25 mols/(l.)) of example of comparison 2 
calcium-hydroxide slurries, and it agitates at 22 degrees C for 1 hour. Agitating, carbon dioxide gas 
(about 0.11. / min) is blown for 2 hours, and is made to react after heating this at 80-85 degrees C. 
Hereafter, the calcium -carbonate particle of sample No. 4 is obtained like an example 1. 
[0022] The observation photograph by SEM of sample No. 4 is shown in drawing 4 . The scale under a 
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photograph expresses full-scale 20micrometer and 2 micrometers of one graduation. Moreover, drawing 
ii is the X diffraction pattern of sample No.4, and it is shown that the peak of a calcite is strong. 
[0023] 0.6 mols of sodium aluminates are added to 21. (0.5 mols/(l.)) of example 3 calcium-hydroxide 
slurries, and it agitates at 25 degrees C for 1 hour. Agitating, carbon dioxide gas (about 0.11. / min) is 
blown for 4 hours, and is made to react after heating this at 80-85 degrees C. Hereafter, the needlelike 
particle calcium carbonate of sample No. 5 is obtained like an example 1. 

[0024] The observation photograph by SEM of sample No. 5 is shown in drawing 5 . The scale under a 
photograph expresses full-scale 20micrometer and 2 micrometers of one graduation. Moreover, it is 
shown that drawing 12 is the X diffraction pattern of sample No. 5, and is mainly an aragonite crystal. 
[0025] 0.33 mols of sodium aluminates are added to 21. (0.25 mols/(l.)) of example 4 calcium-hydroxide 
slurries, and it agitates at 23 degrees C for 1 hour. Agitating, carbon dioxide gas (about 0.11. / min) is 
blown for 2 hours, and is made to react after heating this at 50-55 degrees C. Hereafter, the needlelike 
particle calcium carbonate of sample No. 6 is obtained like an example 1. 

[0026] The observation photograph by SEM of sample No. 6 is shown in drawing 6 . The scale under a 
photograph expresses full-scale 20micrometer and 2 micrometers of one graduation. Moreover, it is 
shown that drawing 13 is the X diffraction pattern of sample No.6, and is mainly an aragonite crystal. 
[0027] 0.33 mols of sodium aluminates are added to 21. (0.25 mols/(l.)) of example of comparison 3 
calcium-hydroxide slurries, and it agitates at 25 degrees C for 1 hour. Agitating, carbon dioxide gas 
(about 0.11. / min) is blown for 2 hours, and is made to react after heating this at 40-45 degrees C. 
Hereafter, the calcium-carbonate particle of sample No.7 is obtained like an example 1. 
[0028] The observation photograph by SEM of sample No.7 is shown in drawing 13 . The scale under a 
photograph expresses full-scale 20micrometer and 2 micrometers of one graduation. An aspect ratio 
becomes small and it turns out that the shape of a needle cannot be maintained. 
[0029] Moreover, it is shown that drawing 14 is the X diffraction pattern of sample No.7, and is mainly 
an aragonite crystal. 



[Translation done.] 
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